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Hypersensitivity pneumonitis

• An inflammatory and/or fibrotic disease affecting the lung parenchyma
and small airways. 

• Typically results from an immune-mediated reaction provoked by an 
overt or occult inhaled antigen in susceptible individuals. 

• Fungal and bacterial; “moldy” hay, animal proteins, polysaccharides or 
chemicals (isocyanate)

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.



Lederer DJ, et al. N Engl J Med 2018; 378:1811-1823. Singh et al. Am J Respir Crit Care Med 2017;195:801

HP: how common is it? 

• USA • India

• Prospective registry (n=1,084)• Expert opinion



Kaul B et al. Front. Med 2021;8:751181

Relative frequency of HP varies by geography



Perez et al. Ann Am Thorac Soc 2018;15:460-469, Jung et al. J Korean Med Scie 2024;18:39(10):e96, Joung et al .BMC pulmonary Medicine 2020;23:98

HP: incidence

• USA • South Korea

• Cohort from claim database (J67.9; n=8,678; 2011-2020)• Cohort from claim database (ICD-9-Cm, 495.x; 7,498 cases;2004-2013) 

Annual incidence: 1.14-2.16/105

vs. IPF : 2.99-6.20/105 (2012-2018; J84.18 and V236)

Annual incidence 1.28-1.94/105



HP: pathogenesis

Leone PM, et al. Tuber Respir Dis 2020 Apr;83(2):122-131.
• Humoral (i.e., antigen-specific IgG antibodies) and T-helper cell type 1 (Th1) cellular immune responses; Th2(fibrosis)



MUC5B promoter polymorphism and telomere length in chronic HP

Ley et al. Lancet Respir Med 2017;5:639-47

• Distrubution of MUC5B promoter SNP minor allele and telomere length • Overall survival in chronic HP cohort

Polymorphism in major histocompatibility complex class II 



Identifying an inciting antigen is associated with improved survival

Unidentifiable IA
(median: 9.3 yrs)

• A single center retrospective HP cohort (n=142; unidenfied IA in 53%, IA confirmed by hygienist’s report or Ab)

Identifiable IA
(median: 18.2 yrs)

Perez ERF, et al.  Chest 2013;144(5):1644-1651.



Sauces of antigens known to cause HP 

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.



HP: inciting antigen
• Farmer’s lung (Aspergillus sp.) • Hot-tub lung (NTM)

• Bird-breeder’s lung, Feather-duvet lung (avian droppings, serum, feathers)



HP: inciting antigen

• Mouldy walls, Steam iron alveolitis (Iron’s steam),    
Humidifier lung (Alternaria alternate, Candida)

• Saxophone player’s lung (Ulocladuim botrytis, Penicilium),  
Trombone player’s lung

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.



HP in Korea: exposure history to causative antigens

Kang JE, et al. Respir Res 2021;22:152159. Zo et al. Ther Adv Respir Dis 2023;17:1-10

• A single center retrospective fibrotic HP cohort (AMC , n=101) • A single center retrospective HP cohort (SMC , n=43, fHP 12)

• AMC • SMC



Clinical characteristics : HP vs. IIP

fHP
(AMC)

HP
(SMC)

HP
(Cases)

HP
(HIRA)

IPF
(AMC)

fNSIP
(AMC)

Patient Number 101 43(fHP:12) 46 8,678 1,114 72

Age 60.4(12.8) 57.8(9.3) 44.6 52.6(18.9) 65.7(8.2) 54.3(10.1)

Male 50(49.5) 21(48.8) 21(45.7) 4,472(51.5) 897(80.5) 23(31.9)

Ever-smokers 38(37.6) 20(46.5) NA NA 846(75.9) 21(29.2)

Yoon HY et al. Eur Respir J 2021;57(5):2001877, Kang J et al. Respir Res 2021;22(1):152, Park IN et al. Eur Respir J 2009;33(1):68-76, Jung et al. J Korean Med Sci 2024;39(10):e96, Zo et al. Ther Ad
v Respir Dis 2023;17:1-10



HP: prognostic factors

Hamblin M, et al. Eur Repir Rev 2022;31:210169



Radiologic phenotypes are associated with survival in HP 

> 14.7 years

8.0 years

2.8 years

• A retrospective HP cohort (n=117); fibrosis: reticulation and/or traction bronchiectasis; plot adjusted by age, sex, and FVCl; HC: honeycombing

Salisbury ML, et al. Chest 2019;155(4):699-711.

Non-fibrotic 

HP

Fibrotic-HP

-no HC

Fibrotic-HP

- HC



Pathologic patterns are associated with survival in chronic HP 

• A prospective cHP cohort  (n=119); BF: bronchiolocentric fibrosis, PI-PFG: peribronchiolar inflammation with poorly formed  granuloma Wang P, et al. Chest 2017;152(3):502-509.

UIP

fNSIP

Peribronchiolar fibrosis



Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.

Non-fibrotic Fibrotic

Acute, subacute or choronic HP based on the duration of symptoms 



Survival from the initial diagnosis in Korean patients with fibrotic HP

• A single-center retrospective fHP cohort (n=101), AE in 17.8% (median follow up: 30 months)

Kang et al. Respir Res 2021;22:152

Median survival: 86.1 months

Median survival: 26 months



Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69, Perez et al. CHEST 2021;160(2): e97-e156, KATRD, ILD 임상진료지침 2023



https://foundation.chestnet.org/wp-content/uploads/2020/04/Interstitial-Diffuse-Lung-Disease-Patient-Questionnaire.pdf

ACCP: ILD patient questionnaire



HP: online repository of potential cause

www.hplung.com



Serological evaluation: specific IgG test

• Suspicious or 
undetected exposure

• Sensitization vs. 
cause of disease



HRCT findings in HP

Hamblin M, et al. Eur Repir Rev 2022;31:210169Typical, compatible, indeterminate

• Small airway involvement
- nodules
- air trapping

• Parenchymal infiltration
- GGO 

- mosaic attenuation
- fibrosis

• Distribution
- diffuse

*

#
**

*

Fibrosis



Non-fibrotic HP: typical HP pattern

• Diffuse poorly defined centrilobular nodules

• Mosaic attenuation: 
- GGO interposed with decreased attenuation 



Non-fibrotic HP: typical HP pattern

• Diffuse bilateral GGO and mosaic attenuation
• Air-trapping: 

- exaggeration of mosaic attenuation on expiratory 
scan 



Fibrotic HP: typical HP pattern

• Diffuse distribution, peribronchovascular fibrosis with nodules, mosaic attenuation



Fibrotic HP: typical HP pattern

• Diffuse distribution, peribronchovascular fibrosis, mosaic attenuation (three-density sign) 
C

F

*



Bronchoalveolar lavage

• Unnecessary: high pre-test probability

of HP (ACCP)

• Greatest value when discordance

between the history and imaging 

lowers overall diagnostic confidence

- BAL lymphocyte count > 30%

Raghu G et al. Am J Respir Crit Care Med. 2018;198:e44-e68



Histopathologic findings in HP

• Non-fibrotic

4 key features

- small airway involvement

- cellular interstitial inflammation

- lymphocytes >

- poorly formed granuloma

• Fibrotic

3 key features

- small airway-centered fibrosis

- fibrosing interstitial pneumonia*

- poorly formed granuloma

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.• HP, Probable HP, indeterminate for HP

* fNSIP, UIP, indeterminate, solely peribronchiolar fibrosis  



Pathologic features: non-fibrotic HP

• Poorly formed non-necrotizing granuloma• Cellular-IP • Cellular bronchiolitis



Pathologic features: fibrotic HP

• Poorly formed nonnecrotizing granuloma• Fibrosing-IP: patchy subpleural fibrosis, focal centrilobular fibrosis• Airway centered-fibrosis: multifocal centrilobular fibrosis



Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.

ATS/JRS/ALAT: algorithm for the diagnostic evaluation of possible HP

• Exposure assessment

• HRCT

• BAL±TBLB



ACCP: algorithm for the diagnostic evaluation of possible HP

• Exposure assessment
• HRCT
• BAL

Perez et al. CHEST 2021;160(2): e97-e156



HP: treatment

• Avoidance
• Corticosteroids

• Immunosuppressants

• Antifibrotics



Anti-inflammatory therapy

• Corticosteroid: empiric treatment scheme: 0.5-1 mg/kg day (up to 60 mg)

- 1 to 2 weeks in non-fibrotic HP

- 4 to 8 weeks in fibrotic HP

- followed by a gradual taper to off or a maintenance dose

of approximately 10 mg/day 

- duration: no consensus

• Immunosuppressive treatment: MMF or AZA

- chronic progressive disease

- complications of long term steroid therapy

Varone F, et al. Lung 2020  Jun;198(3):429-440.



Corticosteroid improves lung function in Farmer’s lung

Kokkarinen JI et al. Am Rev Respir Dis 1992;145:3-5.

Prednisolone (n=19)

Placebo (n=15)

• RCT (n=36): treated with prednisolone (8weeks) or placebo; At 5 years, no differences in lung function between two groups



Sadeleer LJ, et al.  J Clin Med 2019;8:14

Effect of corticosteroid on lung function shows differences between non-fibrotic and fibrotic HP

Non-fibrotic HP

Fibrotic HP

• Retrospective HP cohort (n=202; fHP in 109); the mixed effect model



Change in lung function before and after initiation of mycophenolate

Morisset J, et al. Chest 2017;151(3):619-625.

• Retrospective chronic HP cohort (n=70; MMF in 72.9%); linear mixed effect model

+1.3%

+3.9%



Change in lung function before and after initiation of azathioprine

Morisset J, et al. Chest 2017;151(3):619-625.

• Retrospective chronic HP cohort (n=70; AZA in 27.1%); linear mixed effect model



Kwon et al. Respiratory Research 2021;22:282

Proportion of PPF among ILD subtypes

• Retrospective non-IPF fibrosing ILD cohort more than 2 year follow-up duration (n=396); linear mixed effect model



PPF: survival analysis

iNSIP Fibrotic HP Autoimmune ILD

PPF

Kwon et al. Respiratory Research 2021;22:282



INBUILD: annual rate of decline in FVC (mL/year) in 5 groups 

by ILD diagnosis in the overall population

N analysed Difference in annual

rate of decline in FVC 

(95% CI) 

Treatment-by-

subgroup-by-time 

interactionNintedanib Placebo

All subjects 332 331 107.0 (65.4, 148.5) p=0.41

Hypersensitivity pneumonitis 84 89 73.1 (-8.6, 154.8)

Autoimmune ILDs 82 88 104.0 (21.1, 186.9)

iNSIP 64 61 141.6 (46.0, 237.2)

Unclassifiable IIP 64 50 68.3 (-31.4, 168.1)

Other ILDs* 38 43 197.1 (77.6, 316.7)

Favours placebo Favours nintedanib

-200 -100 0 100 200 300 400 500

*Included sarcoidosis, exposure-related ILDs and selected other terms in “Other fibrosing ILDs” category of case report form.

Wells AU, et al. Lancet Respir Med. 2020 May;8(5):453-460.• HP: 26% of enrolled patients



RELIEF: absolute changes in FVC and time course for mean change in FVC to week 48

Berh J et al. Lancet Respir Med 2021;9(5);476-86

• Distribution of Wilcoxon scores (M-W U test), Median difference: 1.69 FVC % pred; HP: 57 of 127 patients



Conceptual framework for the treatment of fibrosing ILD

Johannson et al. Lancet 2021;398(10309):1450-60



과민성폐렴 코호트 구축사업 (2024-2025)

• 환경성 폐질환 연구회 주도(2024 KATRD 연구회 연구비 사업) 

• 대한결핵및호흡기학회 회원 참여

• Fibrotic HP 중점: 300명 이상 

• 자료수집: 임상역학자료 및 혈액샘플

• 국내환자 임상특성 및 자연경과 조사 

• 국내 환자 노출항원조사

• Fibrotic HP 진단을 위한 예측모델개발



Summary

• Diagnosis in HP

- Incorporation of exposure assessment, imaging, BAL and histopathologic 

findings

- fibrotic vs. nonfibrotic HP

• Management in HP

- Advanced, progressive, fibrosis

- identification and avoidance of inciting antigens 

- Immunomodulatory medications – 1st line 

- Antifibrotic agents – 2nd line





• Agreement between specialists on diagnostic likelihood for ILD diagnosis

* A single center retrospective ILD cohort (n=70); MDTM=multidisciplinary team meeting; kw=weighted kappa

Walsh SF et al. Lancet Respir Med 2016;4:557-65

Diagnosis of HP requires integration of multiple domains in the 

context of MDTM



HP guidelines 2020
ATS/JRS/ALAT – nonfibrotic HP

Serum IgG testing
TBLB
SLB

A questionnaire
TBLC

BAL for lymphocyte 
cellular analysis

Strong YES Weak YES* NO recommendation or suggestion 

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69, KATRD, ILD 임상진료지침 2023
.

• 밑줄: 2023 ILD 임상진료지침



HP guidelines 2020
ATS/JRS/ALAT – fibrotic HP

Serum IgG testing
BAL for lymphocyte 

cellular analysis
TBLC
SLB

A questionnaire
TBLB

Strong YES Weak YES* NO recommendation or suggestion 

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69, KATRD, ILD 임상진료지침 2023
.

• 밑줄: 2023 ILD 임상진료지침
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